An insight into the role of barrier related skin proteins.
It is well-known that intercellular lipids in the stratum corneum (SC) of the skin play an important role in maintaining barrier function, and many types of penetration enhancers affecting lipids are used in topical products to improve transdermal drug permeability. Recently, it was reported that functional proteins in tight junctions of the epidermis are important for barrier function. In this study, the effects of penetration enhancers such as fatty esters, amines/amides, and alcohols on the barrier function of the skin were evaluated in rat skin and normal human-derived epidermal keratinocytes (NHEK). All penetration enhancers decreased the electrical impedance (EI), however, the potencies of some penetration enhancers were not equal between rat skin and NHEK. The differences were clarified by immunohistochemical studies: some fatty esters decreased the immunoreactivity of involucrin and keratin 10 in the upper layer of the epidermis, while alcohols decreased the immunoreactivity of desmoglein-1, claudin-1, and E-cadherin located in the lower layer of the epidermis. From these results, it is suggested that penetration enhancers show new action mechanisms disturbing barrier-related proteins in epidermis, which are classified into two categories depending on their action sites.